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1 


Introduction 


This  is  the  fourth  annual  flaring  and  venting  report  issued  by  the  Alberta  Energy  and 
Utilities  Board  (EUB).  Its  purpose  is  to  report  on  flaring  and  venting  volumes  in  2002 
and  reflect  trends  in  conservation  initiatives.  It  also  aims  to  increase  awareness  of  flaring 
and  venting  volumes  throughout  Alberta  and  encourage  further  gas  conservation. 

The  report  provides  a summary  of  flared  and  vented  volumes  for  the  various  oil  and  gas 
industry  sources,  i.e.,  well  tests,  gas  plants,  gas  gathering  systems,  transmission  lines, 
and  batteries  (oil,  bitumen,  and  gas).  It  also  reports  in  detail  on  solution  gas  (gas  from  oil 
and  bitumen  batteries)  conserved,  flared,  and  vented  during  2002.  Solution  gas  is  the 
largest  source  of  flaring  and  venting  in  Alberta,  accounting  for  66  per  cent  of  the  total. 

Tables  in  Section  9 show  a company’s  ranking  compared  to  other  companies  based  on 
the  volume  of  solution  gas  flared  plus  vented,  solution  gas  flared,  and  solution  gas 
vented,  from  crude  oil  and  bitumen  batteries.  This  is  a change  from  previous  reports,  in 
which  companies  were  ranked  first  by  solution  gas  flared,  rather  than  flared  plus  vented. 
The  companies  are  ranked  provincially  and  by  EUB  Field  Centre  area. 

The  EUB  compiles  these  annual  data  from  monthly  production  data  operators  are 
required  to  submit.  The  EUB  continues  to  emphasize  the  need  for  operators  to  report 
flared  and  vented  volumes  accurately. 

Before  publication  of  this  report,  operators  were  given  an  opportunity  (as  described  in 
General  Bulletin  [GB]  2003-17:  Statistical  Series  (ST)  60A:  Crude  Oil  and  Crude 
Bitumen  Batteries  Annual  Flaring,  Venting  and  Production  Data  Request  for 
Amendments ) to  verify  the  volumes  of  solution  gas  flared  and  vented  submitted  to  the 
EUB  for  2002. 

For  information  on  flaring  and  venting  requirements,  see  Guide  60  or  contact  Michael 
Brown,  EUB  Operations  Group,  at  (403)  297-8412.  If  you  have  questions  regarding  this 
report,  please  contact  Doug  Innes,  EUB  Operations  Group,  at  (403)  297-4544. 


EUB  Statistical  Series  (ST)  2003-60B:  Upstream  Petroleum  Industry  Flaring  and  Venting  Report,  2002  • 1 


2 Summary 


As  the  following  data  show,  industry  has  made  considerable  progress  in  reducing  flaring 
and  venting  volumes  from  all  upstream  oil  and  gas  sources. 


Source 

2001 

2002 

Reduction 

106m3 

(MMcf) 

106  m3 

(MMcf) 

106m3 

(MMcf) 

(%) 

Solution  gas  flaring 

624 

(22  148) 

514 

(18  244) 

110 

(3  904) 

18 

Solution  gas  venting 

600 

(21  296) 

502 

(17  818) 

98 

(3  478) 

16 

Subtotal 

1224 

(43  444) 

1016 

(36  062) 

208 

(7  382) 

17 

Well  test  flaring 

326 

(11  571) 

280 

(9  938) 

46 

(1  633) 

14 

Other  sources 

289 

(10  258) 

249 

(8  838) 

40 

(1  420) 

14 

Total 

1839 

(65  273) 

1545 

(54  838) 

294 

(10  435) 

16 

The  flaring  of  solution  gas  has  been  reduced  by  62  per  cent  from  the  1 996  flaring 
baseline  of  1340  million  cubic  metres  (106  m3)  (47  562  million  cubic  feet  [MMcf]).  The 
venting  of  solution  gas  has  been  reduced  by  29  per  cent  from  the  2000  venting  baseline 
of  704  106  m3  (24  988  MMcf).  The  volume  of  solution  gas  flared  and  vented  has  declined 
from  the  1996  volume  of  1808  106  m3  (64  173  MMcf)  to  1016  106  m3  (36  062  MMcf)  in 
2002,  an  overall  decrease  of  44  per  cent. 

The  Alberta  petroleum  industry  has  made  significant  progress  in  reducing  flaring  in  the 
province,  and  the  EUB  believes  that  opportunities  exist  to  reduce  venting,  which  will 
lead  to  a higher  level  of  solution  gas  conservation. 

The  EUB  is  particularly  concerned  about  the  solution  gas  venting  volume  from  crude 
bitumen  batteries  (343  106  m3  [12  174  MMcf]  in  2002)  and  has  initiated  a number  of 
measures  to  achieve  a reduction,  including  the  publication  of  General  Bulletin  (GB) 
2002-5:  EUB  Requirements  for  Evaluation  of  Solution  Gas  Vent  Gas  Conservation. 

The  significant  reductions  in  flaring  and  venting  that  industry  has  achieved  in  2002  can 
be  attributed  to  the  concerted  efforts  of  operators,  the  work  done  by  the  Clean  Air 
Strategic  Alliance  (CASA)  Flaring/Venting  Project  Team,  publication  of  the  annual 
flaring  and  venting  report,  high  commodity  prices,  and  the  development  and  enforcement 
of  EUB  Guide  60:  Upstream  Petroleum  Industry  Flaring  Guide.  This  includes  restricting 
flare  volumes  at  conserving  facilities  for  turnarounds  and  emergency  flaring,  restrictions 
on  flared  volumes  under  the  New  Oil  Well  Production  Period  (NO WPP)  program,  and 
minimizing  flaring  on  new  development  wells  in  conserving  pools. 
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3 Flaring  from  Upstream  Oil  and  Gas  Sources 


Figure  1 shows  flaring  volumes  broken  down  by  source  for  1999  to  2002.  The  total 
volume  flared  from  all  sources  in  2002  was  1004  106  m3  (35  636  MMcf),  a reduction  of 
16  per  cent  from  the  1200  106  m3  (42  592  MMcf)  flared  in  2001 . 
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Figure  1.  Flaring  from  upstream  oil  and  gas  sources 
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The  following  data  were  used  to  prepare  Figure  1 : 


Flaring  volume  IQ6  m3 

Change (%) 

Source 

1999 

2000 

2001 

2002 

2002  vs.  2001 

Gas  gathering  systems 
(flared  and  vented) 

43 

48 

50 

48 

-4 

Gas  plants  (flared  and  vented) 

179 

196 

159 

127 

-20 

Well  testing 

301 

335 

326 

280 

-14 

Gas  batteries 

28 

36 

41 

35 

-15 

Crude  oil  batteries 

886 

755 

558 

441 

-21 

Crude  bitumen  batteries 

52 

76 

66 

73 

+11 

Total 

1 489 

1 446 

1 200 

1 004 

-16 

(Imperial  units-MMcf) 

(52  850) 

(51  324) 

(42  592) 

(35  636) 

For  comparison  purposes,  the  solution  gas  flared  from  crude  oil  and  crude  bitumen 
batteries  in  2002  was  514  106  m3  (18  244  MMcf),  representing  5 1 per  cent  of  the  total 
gas  flared  in  Alberta.  The  same  battery  types  flared  624  1 06  m3  (22  148  MMcf)  in  2001, 
which  was  52  per  cent  of  the  total  gas  flared  in  the  province.  Flaring  from  crude  bitumen 
batteries  increased  by  7 106  m3  (248  MMcf)  (1 1 per  cent)  in  2002  compared  to  2001. 
Further  analysis  of  solution  gas  flaring  volumes  is  given  in  Sections  5 and  6. 

The  volumes  shown  for  gas  plants  and  gas  gathering  systems  represent  gas  flared  and 
vented. 
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MMcf 


In  2002,  625  gas  plants  flared  or  vented  a total  of  127  106  m3  (4508  MMcf),  a decrease  of 
32  106  m3  (1 136  MMcf)  from  2001  (20  per  cent).  Only  one  plant  flared  volumes  greater 
than  5 106  m3/year  (177  MMcf/year),  compared  to  5 plants  in  2001  and  9 plants  in  2000. 
A total  of  36  plants  flared  greater  than  1 106  m3/year  (35  MMcf/year),  while  a total  of  33 
plants  accounted  for  approximately  50  per  cent  of  the  flared  volumes  in  2002. 

In  2002,  2154  gas  gathering  systems  (GGS)  were  responsible  for  a flaring/venting 
volume  of  48  106  m3  (1704  MMcf),  a decrease  of  2 106  m3  (71  MMcf)  (4  per  cent)  from 
2001.  A total  of  24  GGS  flared  or  vented  greater  than  0.5  106  m3/year  (18  MMcf/year). 
This  accounted  for  approximately  50  per  cent  of  the  total  volume  flared/vented  from 
GGS  in  2002. 

The  flaring  from  well  testing  decreased  from  326  1 06  m3  (1 1 57 1 MMcf)  in  2001  to  280 
106  m3  (9938  MMcf)  in  2002,  a decrease  of  14  per  cent.  A total  of  2543  well  tests  were 
conducted  in-line  in  2002,  a decrease  of  355  compared  to  2001 . When  the  tests 
conducted  in-line  are  excluded,  the  number  of  well  tests  flared  or  vented  were  4105  and 
5972  for  2002  and  2001  respectively.  This  is  a decrease  of  31  per  cent  and  likely 
accounts  for  the  reduction  in  flaring  and  venting  from  well  tests  in  2002. 

The  following  data  show  the  emissions  from  well  tests  conducted  by  25  companies  in 
2002  and  the  average  volume  of  gas  flared  per  test. 


2002  WELL  TEST  EMISSIONS  - RANKED  BY  NUMBER  OF  WELL  TESTS  CONDUCTED 


COMPANY 

WELL 
TESTS  (#) 

GAS  FLARED 
(1000  m3) 

GAS  VENTED 
(1000  m3) 

AVERAGE  GAS 
FLARED/TEST  (1000  m3) 

ENCANA  CORPORA 

441 

23,280.2 

32.8 

52.8 

CDN  HUNTER 

235 

21,129.9 

10.3 

89.9 

BURLINGTON  RES 

209 

23,268.8 

0.0 

111.3 

APACHE  CANADA 

209 

5,712.1 

0.0 

27.3 

CONOCOPHIL  RES 

190 

9,647.3 

0.0 

50.8 

TALISMAN  ENERG 

132 

13,160.7 

75.7 

99.7 

CANNAT  RES 

117 

2,304.0 

0.0 

19.7 

CDN  NAT  RES 

113 

2,463.5 

388.0 

21.8 

ENCANA  O & G 

112 

3,860.6 

185.8 

34.5 

HUSKY  OIL  OPER 

109 

7,626.6 

114.7 

70.0 

ANADARKO  CANAD 

98 

8,629.1 

0.0 

88.1 

PENN  WEST  PETR 

95 

1,623.0 

46.6 

17.1 

PARAMOUNT  RES 

87 

8,415.5 

0.0 

96.7 

DEVON  ARL  CORP 

68 

10,456.4 

0.0 

153.8 

NORTHROCK  RES 

65 

8,744.0 

0.0 

134.5 

CENTRICA  CANAD 

65 

1,334.6 

231.4 

20.5 

EXXONMOBILCANR 

58 

7,462.8 

0.0 

128.7 

PEYTO  EXPLORAT 

58 

6,374.1 

0.0 

109.9 

DEVON  CANADA  C 

58 

3,147.0 

0.0 

54.3 

VIKING  ENERGY 

56 

147.3 

4.0 

2.6 

VINTAGE  PETROL 

52 

1,774.9 

0.0 

34.1 

BP  CANADA  ENER 

50 

2,623.5 

0.0 

52.5 

COMPTON  PETROL 

40 

1,701.3 

24.0 

42.5 

VERMILION  RES 

33 

3,480.7 

0.0 

105.5 

PRIMEWEST  GAS 

30 

3,678.2 

0.0 

122.6 

SUBTOTAL 

2780 

182,046.1  (6461  MMcf) 

1,113.3  (40  MMcf) 

% OF  TOTAL  WELL  TESTS 

67.7% 

65.0% 

40.8% 
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4 Venting  from  Upstream  Oil  and  Gas  Sources 


Figure  2 shows  venting  volumes  broken  down  by  source  for  1999  to  2002.  The  total 
volume  vented  from  all  upstream  oil  and  gas  sources  in  2002  was  541  106  m3 
( 1 9 202  MMcf),  a decrease  of  98  1 06  m3  (3478  MMcf),  or  1 5 per  cent,  from  200 1 . 


The  following  data  were  used  to  prepare  Figure  2: 


Venting  from  upstream  oil  and  gas  sources 


Source 

1999 

Venting  volume  106  m3 
2000  2001 

2002 

Change  (%) 
2002  vs.  2001 

Transmission  lines 

19 

12 

8 

5 

-38 

Well  testing 

11 

7 

7 

3 

-57 

Gas  batteries 

2 

12 

24 

31 

+29 

Crude  oil  batteries 

70 

150 

164 

159 

-3 

Crude  bitumen  batteries 

389 

554 

436 

343 

-21 

Total 

491 

735 

639 

541 

-15 

(Imperial  units-MMcf) 

(17  427) 

(26  088) 

(22  680) 

(19  202) 

The  solution  gas  vented  from  crude  oil  and  crude  bitumen  batteries  was  502  106  m3 
(17  818  MMcf)  in  2002,  or  93  per  cent  of  the  total  gas  vented.  This  compares  to  94  per 
cent  in  2001.  The  venting  from  gas  batteries,  transmission  lines,  and  well  testing  was 
39  106  m3  (1384  MMcf)  in  2002,  or  7 per  cent  of  the  total  gas  vented  (up  from  6 per  cent 
in  2001).  Further  analysis  of  solution  gas  venting  volumes  is  covered  in  Sections  5 and  6. 

The  most  significant  source  of  venting  is  primary  crude  bitumen  projects,  where  solution 
gas  is  vented  from  the  production  casing  annulus  at  a large  number  of  individual  wells. 
Small  volumes  of  solution  gas  are  also  vented  from  treaters  and  stock  tanks  at  crude  oil 
and  crude  bitumen  batteries. 
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MMcf 


As  a result  of  industry  implementing  conservation  schemes,  venting  from  crude  bitumen 
projects  has  decreased  from  436  1 06  m3  (15  475  MMcf)  in  2002  to  343  106  m3 
(12  174  MMcf)  in  2001  (21  per  cent). 

Venting  during  well  testing  is  primarily  from  shallow,  sweet,  low-deli verability  gas 
wells. 

The  EUB  is  encouraged  to  see  that  operators  continue  to  increase  their  efforts  to  more 
accurately  measure  the  volume  of  gas  being  vented  from  the  annulus  of  heavy 
oil/bitumen  wells.  The  data  also  indicate  that  it  is  necessary  for  heavy  oil  operators  to 
include  gas  conservation  in  the  planning  stages  of  new  primary  recovery  projects  and 
implement  gas  conservation  at  an  early  date.  The  EUB  intends  to  continue  actively 
pursuing  the  conservation  of  vented  solution  gas,  particularly  at  heavy  oil  projects. 
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5 Solution  Gas  Conserved,  and  Flared  and  Vented  (1993-2002) 


Figure  3 shows  the  percentage  of  solution  gas  conserved  and  the  volume  flared  and 
vented  for  each  year  from  1993  to  2002. 
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Figure  3.  Solution  gas  conserved,  flared  and  vented 
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All  crude  oil  and  crude  bitumen  batteries  (including  experimental  batteries)  were  used  in 
calculating  the  percentage  of  solution  gas  conserved.  Gas  conserved  includes  gas 
delivered  to  a pipeline  for  sale  and  that  used  as  fuel  for  facilities  and  equipment,  as  well 
as  for  alternative  uses,  such  as  power  generation. 

Industry  achieved  a 94.7  per  cent  solution  gas  conservation  rate  in  2002  compared  to 
94.1  per  cent  in  2001.  This  is  the  best  conservation  rate  achieved  to  date. 

The  flaring  of  solution  gas  has  been  reduced  to  514  106  m3  (18  244  MMcf)  in  2002.  This 
is  a reduction  of  62  per  cent  from  the  1996  flaring  baseline  (1340  1 06  m3 
[47  562  MMcf])  and  exceeds  the  2002  target  of  a 50  per  cent  reduction. 

Solution  gas  venting  was  502  1 06  m3(17818  MMcf)  in  2002,  a reduction  of  202  1 06  m3 
(7170  MMcf)  (29  per  cent)  from  the  2000  venting  baseline  (704  1 06  m3  [24  988  MMcf]). 

Figure  4 shows  the  volume  of  solution  gas  flared  and  vented  in  relation  to  the  solution 
gas  conserved  in  2002. 
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The  following  data  were  used  to  prepare  Figures  3 and  4: 


Solution  gas  produced,  flared  and  vented,  and  conserved 


Year 

Produced 

Flared  and  vented 

Conserved 

Conserved  (%) 

106  m3 

(MMcf) 

106  m3 

(MMcf) 

106  m3 

(MMcf) 

1993 

20  588 

(730  745) 

2016 

(71  555) 

18  572 

(659  189) 

90.2 

1994 

21  591 

(766  345) 

1924 

(68  290) 

19  667 

(698  055) 

91.1 

1995 

22  084 

(783  843) 

1919 

(68112) 

20165 

(715  731) 

91.3 

1996 

22  709 

(806  027) 

1808 

(64  173) 

20  901 

(741  854) 

92.0 

1997 

22  784 

(808  689) 

1658 

(58  849) 

21  126 

(749  840) 

92.7 

1998 

23  585 

(837  119) 

1583 

(56  187) 

22  002 

(780  933) 

93.3 

1999 

23  705 

(841  379) 

1396 

(49  549) 

22  309 

(791  829) 

94.1 

2000 

22102 

(784  482) 

1534 

(54  447) 

20  568 

(730  035) 

93.1 

2001 

20  770 

(737  205) 

1224 

(43  444) 

19  546 

(693  760) 

94.1 

2002 

19  345 

(686  626) 

1016 

(36  062) 

18  329 

(650  564) 

94.7 

The  volume  of  solution  gas  flared  and  vented  has  declined  from  the  1996  volume  of 
1808  106  m3  (64  173  MMcf),  to  1016  106  m3  (36  062  MMcf)  in  2002,  an  overall  decrease 
of  44  per  cent.  This  is  a decrease  of  17  per  cent  from  2001.  In  2002,  6015  of  7545  crude 
oil  and  crude  bitumen  batteries  reported  flaring  or  venting  of  solution  gas,  compared  to 
5954  of  7394  in  2001. 


Total  volume  produced 
19  345  1 06 
(686  626  MMcf) 


Flared  and  vented 
1016106  m3 
(36  062  MMcf) 


Figure  4.  Solution  gas  flared  and  vented  in  2002 


However,  the  volume  of  solution  gas  produced  in  2002  was  19  345  106  m3 
(686  626  MMcf),  a decrease  of  7 per  cent  from  2001.  This  decrease  in  solution  gas 
produced  can  be  attributed  to  a 6 per  cent  reduction  in  total  oil  plus  in  situ  bitumen 
production  in  2002  compared  to  2001 . Another  factor  influencing  this  decrease  is  the 
overall  reduction  in  gas/oil  ratio  (GOR)  due  to  decreased  conventional  oil  production 
(7  per  cent)  in  2002  compared  to  2001 . 
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6 Solution  Gas  Flaring  and  Venting  Performance  versus  Targets 


The  EUB  has  concluded  that  flaring  of  solution  gas  has  been  reduced  by  approximately 
62  per  cent  from  1996  (flaring  baseline).  A summary  of  the  targets  and  actual  reductions 
for  the  past  four  years  is  given  below: 


Solution  gas  flaring  reduction  schedule 


Year 

Year  target  established 

Firm  target  reduction  (%) 

Actual  reduction  (%) 

1999 

— 

None  established 

30 

2000 

1999 

15 

38 

2001 

1999 

25 

53 

2002 

2002 

50 

62 

A breakdown  of  solution  gas  flaring  and  venting  volumes  for  the  last  four  years  follows: 


Flaring Venting 


Year 

106  m3 

(MMcf) 

IQ6  m3 

(MMcf) 

1999 

938 

(33  293) 

459 

(16  292) 

2000 

831 

(29  495) 

704 

(24  988) 

2001 

624 

(22  148) 

600 

(21  296) 

2002 

514 

(18  244) 

502 

(17  818) 

CASA  is  currently  reviewing  solution  gas  flaring  and  venting  targets  for  year-end  2003 
and  beyond. 


Progress  has  been  made  in  reducing  solution  gas  flaring;  however,  gas  conservation  at 
crude  bitumen  batteries  is  only  72  per  cent,  compared  to  97  per  cent  at  crude  oil 
batteries.  Crude  bitumen  batteries  account  for  416  106  m3/year  (14  765  MMcf/year)  of 
solution  gas  flared  and  vented  volumes,  including  343  1 06  m3/year  (12  174  MMcf/year) 
of  vented  volumes.  The  EUB  is  particularly  concerned  about  this  volume  of  solution  gas 
venting  and  has  initiated  a number  of  measures  designed  to  achieve  a reduction. 

General  Bulletin  (GB)  2002-5:  EUB  Requirements  for  Evaluation  of  Solution  Gas  Vent 
Gas  Conservation  gave  information  about  future  requirements  for  decision-tree 
evaluation  of  solution  gas  venting,  as  recommended  by  the  CASA  Flaring/V enting 
Project  Team.  The  GB  provided  notification  of  upcoming  requirements,  including  that  all 
existing  sources  of  vented  gas  greater  than 

• 800  m3/day  (28  Mcf/day)  be  evaluated  during  2002  and,  if  economic,  be  conserved 
by  December  31,  2003,  and 

• 500  m3/day  (18  Mcf/day)  be  evaluated  during  2003  and,  if  economic,  be  conserved 
by  December  3 1 , 2004. 


A requirement  of  Guide  60  is  that  operators  of  new  oil  and  bitumen  batteries  must 
complete  a flaring  management  decision-tree  analysis  if  either  flaring  or  venting  is 
proposed.  The  decision-tree  analysis  information  requires  the  operator  to  assess  the 
viability  of  gas  conservation  and  determine  if  flaring  or  venting  of  solution  gas  will  be 
allowed  at  a new  oil  or  bitumen  battery.  If  conservation  of  solution  gas  is  economic  at 
new  oil  or  bitumen  batteries,  it  is  expected  that  it  will  be  in  place  at  project  start-up. 

Development  wells  completed  in  pools  where  gas  conservation  exists  must  be  tied  into 
the  gas  gathering  system  within  one  month. 
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The  Alberta  petroleum  industry  has  made  significant  progress  in  reducing  flaring  in  the 
province,  and  the  EUB  believes  that  opportunities  exist  to  reduce  venting,  which  will 
lead  to  a higher  level  of  solution  gas  conservation. 
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7 


Solution  Gas  Emissions  Ranking  of  Operators  in  Alberta  for  2002 


The  EUB  has  ranked  companies  based  on  flared  plus  vented  solution  gas,  flared  solution 
gas,  and  vented  solution  gas  from  crude  oil  and  crude  bitumen  batteries.  The  tables  in 
Section  9 provide  information  on  individual  companies.  The  second  column  in  the  tables 
shows  the  percentage  of  solution  gas  conserved  by  an  operator.  Individual  operators  can 
be  compared  to  the  provincial  average  of  94.7  per  cent  solution  gas  conservation. 

Two  tables  show  the  largest  solution  gas  producers  in  Alberta  and  the  largest  solution 
gas  venters,  giving  their  conservation  performance  and  their  production  volumes  as  a 
percentage  of  the  provincial  total. 

Note  that  it  is  possible  for  an  operator  to  flare  or  vent  a significant  volume  of  solution 
gas  due  to  the  magnitude  of  the  company’s  operations  and  still  have  a high  percentage  of 
gas  conserved. 

In  this  analysis,  all  crude  oil  and  crude  bitumen  batteries  have  been  included  except  for 
batteries  that  had  an  experimental  well  reporting  fluid  production  in  a month.  The 
information  on  experimental  wells  remains  confidential. 

Companies  are  also  ranked  provincewide  and  within  each  EUB  Field  Centre  area.  The 
following  describes  the  fields  that  appear  in  the  ranking  tables: 

COMPANY — abbreviated  company  name 

GAS  CONS — percentage  of  solution  gas  conserved 

GAS  FLARED  + VENTED  (1000  m3) — solution  gas  flared  plus  vented  from  crude  oil 
and  crude  bitumen  batteries 

GAS  FLARED  + VENTED  RANK — the  company’s  ranking  compared  to  other 
companies  based  on  the  volume  of  solution  gas  flared  plus  vented 

GAS  FLARED  (1000  m3) — solution  gas  flared  from  crude  oil  and  crude  bitumen 
batteries 

FLARE  RANK — the  company’s  ranking  compared  to  other  companies  based  on  the 
volume  of  solution  gas  flared 

GAS  VENTED  (1000  nr  ) — solution  gas  vented  from  crude  oil  and  crude  bitumen 
batteries 

VENT  RANK — the  company’s  ranking  compared  to  other  companies  based  on  the 
volume  of  solution  gas  vented 

OIL  PROD  (m3) — crude  oil  and  in  situ  crude  bitumen  produced  in  2002 

SOLN  GAS  PROD  (1000  m3) — volume  of  solution  gas  produced  from  crude  oil  and 
crude  bitumen  batteries 

SOLN  GAS  RANK — the  company’s  ranking  compared  to  other  companies  based  on  the 
volume  of  solution  gas  produced. 
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8 Map  of  EUB  Field  Centres 


• Bonnyville 

• Drayton  Valley 

• Grande  Prairie 

• Medicine  Hat 

• Midnapore 

• Red  Deer 

• St.  Albert 

• Wainwright 


In  the  tables  that  follow,  the  companies  are  ranked  and  listed  based  on  solution  gas  flared 
plus  vented  from  facilities  operated  by  the  company  in  2002.  Each  table  gives  a total  for 
the  Field  Centre  area  covered  at  the  end  of  the  data. 


9 Tables 

Largest  Solution  Gas  Producers  2002  Conservation  Performance 
Largest  Solution  Gas  Venters  2002  Conservation  Performance 
Provincial  Ranking  by  Solution  Gas  Flared  Plus  Vented 
Field  Centre  Rankings  by  Solution  Gas  Flared  Plus  Vented 
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FIELD  CENTRE  RANKINGS  BY  SOLUTION  GAS  FLARED+VENTED  - 2002 
DRAYTON  VALLEY  CRUDE  OIL  AND  CRUDE  BITUMEN  BATTERIES 
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ANKERTON  HOLDINGS  LTD.  6.9%  1,337.4  28  1,337.4  26  0.0  E51  9,421.3  1,437.1 

DEFIANT  ENERGY  CORPORATION  72.1%  1,269.4  29  1,269.4  28  0.0  E51  802.1  4,554.6 

CONOCOPHILLIPS  CANADA  RESOURCES  CORP. 98.0% 1,255.0 30 1,244.5 30  10.5  37  110,743.4  64,214.4 
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BERRY  CREEK  RESOURCES  INC.  91.1%  76.9  58  76.9  50  0.0  E59  263.5  861.2 

WINSTAR  RESOURCES  LTD.  11.5%  59.8  59  44.4  55  15.4  35  4,604.1  67.6 

OUTLOOK  ENERGY  CORP.  19.0%  58.4  60  58.4  53  0.0  E59  533.4  72.1 
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Caution  is  required  when  comparing  to  last  year’s  report  due  to  corporate  mergers,  acquisitions  and  divestments.  EUB  Statistical  Series  (ST)  2003-60B 
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Caution  is  required  when  comparing  to  last  year's  report  due  to  corporate  mergers,  acquisitions  and  divestments.  EUB  Statistical  Series  (ST)  2003-60B 
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TASMAN  EXPLORATION  LTD.  4.3%  613.4  28  613.4  24  0.0  E88  3,513.3  640.7 

ANADARKO  CANADA  CORPORATION  99.4%  560.1  29  449.9  35  110.2  24  36,715.2  88,201.2 

HUNT  OIL  COMPANY  OF  CANADA,  INC. 85.8% 551.1 30 551.1  26 0.0  E88  4,459.5  3,871,0 
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1 Caution  is  required  when  comparing  to  last  year's  report  due  to  corporate  mergers,  acquisitions  and  divestments.  EUB  Statistical  Series  (ST)  2003-60B 
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Caution  is  required  when  comparing  to  last  year's  report  due  to  corporate  mergers,  acquisitions  and  divestments.  EUB  Statistical  Series  (ST)  2003-60B  60 


CM 

O 

o 

CM 

i 

Q 

Ul 

I— 

Z it) 

LU  LLi 

+ 

LU  t 

5 < 

< o 

U.  2 

3H 

Si 
|S 
3 | 
S5 

i3„ 

2 O S 

< Q 3 

DC  D < 

iug; 

cc  U 1- 

I-  I-  •• 

2 CC  UJ 
IU  LU  K 
O CD  < 

3 < z 

UJ  hD 

LL  C/D  DC 


Q 2 
O o 
DC  o 
CL  O 


UJ  < 

> DC 

O ro~^ 

w UJ  2 

< t O 

0 UJ  o 

> c. 

UJ  s> 
DC  * 

_|  < 
LL  DC 

Q n ' 

01  lr  s 

< 5 o 

« 3 § 


UJ  v> 

I! 

UJ  DC 

DC 

< 

_J 


§■£ 

if)  > 2 

< + O 

“Sf 

CC  w 

< 


c n (£> 

< z 
o o 
o 


(O  00  T-  fs  o 

CM  CO  q ID  CD 

1-  O CO  ID 

10  0)0 


ifl  N 00  O 


CM  O 

cn  r-~ 

ID  I"- 


00  o 

o 

o 


CM  O O O O 

CD  00  00  00  00 

LLI  UJ  LU  LU 


CO  O O O O 

o o o d o 


ID  ID  (D  N O 
T-  O O O T- 


tO  CM  N CM  o 
CM  CM  d O CD 


T-  CM  CO  **  LO 
CM  CM  CM  CM  CM 


CD  CM  1^  CM  O 

cm  cm’  o o cd 


q q o o 
0 0)0)0)0 
CD  CT)  CD 


CO  — 

LLI  q 

O g 

tr 

3 LU 

O z 

CD  UJ 

£ O 
_j  CD 
< > 
UJ  < 

cr  z 


G > 

o Z 

0 C LLI 

Z ^ 

m O 

d o 

LU  Z 

O 05 
DC  Z 
Z)  LLI 
CL  q 


q o 
ID  co 
'M’ 


t;  O 

d d 


q q 

ID  ID 


CO 

CM 

00 

o 

CM 

CD 

q 

q 

CM 

CM 

q 

CD 

ID 

q 

q 

00 

q 

T- 

CO 

00 

CO 

co 

T-J 

CD 

q 

CD 

o 

d 

T— 

CM 

o 

CD 

CD 

Is-’ 

ID 

CO 

o 

h- 

CD 

T — 

i — 

o 

CO 

T— 

CO 

"3- 

LO 

CM 

CM 

1— 

T- 

CD 

T— 

•3- 

q 

CD 

q 

■M- 

CD 

h~ 

q 

o 

q 

o 

o 

o 

CO 

o 

o 

q 

o 

ID 

ID 

T-J 

CO 

ID 

q 

q 

00 

q 

CO 

ID 

d 

o 

00 

CO 

00 

o 

CM 

o 

o 

q 

CO 

00 

1 — 

T— 

CD 

CM 

r- 

CM 

Is- 

CM 

CO 

CM 

o_ 

t— 

00 

CO 

ID 

1— 

CM 

co 

CD 

■M- 

CM 

00 

■'t 

T— " 

co‘ 

Is-” 

o 

o 

o 

o 

CM 

ID 

CD 

h- 

00 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CD 

00 

00 

CO 

00 

h- 

h- 

Is'- 

h~ 

00 

00 

00 

00 

00 

00 

00 

00 

00 

CO 

LU 

UJ 

LLI 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LLI 

LLI 

00 

o 

o 

o 

o 

CM 

T_ 

o 

■'t 

CM 

o 

O 

o 

o 

o 

o 

o 

o 

o 

q 

•'Cf 

d 

d 

o 

o 

o 

o 

d 

d 

o 

o 

o 

o 

d 

d 

o 

o 

CO 

M- 

CD 

00 

o 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

LJU 

LU 

LU 

LU 

LU 

LU 

UJ 

UJ 

UJ 

LU 

LU 

LU 

LLI 

LU 

LU 

O 

CM 

ID 

CM 

•M; 

O 

O 

o 

o 

o 

T_ 

o 

o 

q 

q 

o 

o 

o 

o 

o 

o 

CO 

CM 

CM 

o 

d 

d 

o 

o 

d 

d 

d 

o 

o 

d 

o 

d 

o 

o 

n n oo  cvj  in 

LD  ID  ^ CO  CM 


O 00  O O 00 


!i 

DC 

o 

CL 
CC 
O 
o 

C/5 

< l— 

O 92 

O > 

DC  _j 
=5  < 
LLI  > 


CV  CM  t-  O 
CM  1“  T“  T“  T“ 


O ID  O ^ O 


Z CC 
< UJ 

> < 
UJ  LU 
□ CD 


IO  S CO  ^ 
CO  CO  CO  q £2 
^ ■*“  Ul  UJ 


CM  r-  O O 

d <5  <5  <6  <6 


CD  O O O O 


|d 
O O 


O Q 

s t] 
ES§ 

o |= 

> 

DC 
LU 
05 
05 
< 

CD 
< 


Ul  Ul  Ul  Ul  UJ 


o o o o o 
o o o o o 


o o o o o 
o o o o d 
o o o o o 


LU 


Z 
CC 

° 2 , 

1 o h 

2 a d 

CQ  CD  CD 


UJ  UJ 


o o 
o o 


o o 
d o 
o o 


LEX0IL  INCORPORATED  100.0%  0.0  El 39  0.0  El 21  0.0  E80  1,030.3  13.2 

LOCKWOOD  RESOURCES  LTD.  100.0%  0.0  E139  0.0  E121  0.0  E80  0.0  58.8 

MISTAHIYA  RESOURCES  LTD. 100,0% 00 El 39  0,0  E121 0,0  E80  1,966.5 76.3 


Q 

LU 

h 

z c o 

hi  in 
+ 

q p 

HI  H 

5 < 

< m 


<1 

§S 

3 § 

o = 


< 

K 3 < 

Uj  CC  ■ 

Sor 

I—  8“ 

Z CC  UJ 
Ui  ULJ  h 

o m < 
o 

UJ 

IL  CO  DC 


Q 2 
O o 

DC  O 
CL  O 


□ CO 

CO  S 2 

< t o 

« g i 

> c. 


CO 

q 

CD 

o 

co 

CD 

00 

o 

cb 

d 

T™ 

co 

00 

CM 

o 

r- 

<o 

CO 

cm" 

of 

in 

in 

co 

co 

00 

iq 

q 

o 

q 

o 

co 

d 

d 

d 

o 

d 

CM 

CO 

o 

h- 

CD 

CM 

LO 

4— 

in 

in" 

o 

o 

of 

o 

O 

o 

o 

o 

o 

CO 

co 

00 

00 

co 

00 

LU 

LU 

LU 

LU 

LU 

LU 

O 

O 

o 

o 

o 

o 

oo 

o 

o 

o 

o 

o 

o 

o 

Q 
CO  m 

< g 

o < 


O 

>- 

Q 

Z 

< 

z 

< 

CL 

2 

_l 

o 

O s 

o 

s i> 

CM  CM  CM  <M  CM  CM 
LLI  LU  LLI  LU  LLI  LLI 


o o o o o o 
o o o o o o 


(0 

< 

LU 

* 

<J> 

O) 

o> 

o> 

O) 

O) 

> 

■ 

z 

CO 

CO 

CO 

CO 

CO 

CO 

T 

T™ 

T— 

1— 

r- 

1— 

o 

O 

LU 

DC 

< 

DC 

LU 

UJ 

UJ 

UJ 

UJ 

UJ 

« 

Li. 

Q 

o 

o 

o 

o 

o 

o 

in 

UJ 

o 

o 

o 

o 

o 

o 

cb 

h» 

oo 

z 

o> 

CO 

LU 

> 

2 

oo" 

1— 

< 

+ 

o 

4“ 

0 

Q 

UJ 

o 

o 

T” 

DC 

< 

_J 

U. 

CO 

o5 

sO 

ch 

o5 

55 

55 

55 

55 

CO 

O 

o 

o 

o 

o 

o 

in 

< 

z 

o 

o 

o 

o 

o 

d 

ib 

o 

O 

o 

o 

o 

o 

o 

o 

0 

O 

CO 

LU 

O 

DC 

Z> 

o 

CO 

LU 

DC 

_l 

< 

Z 

o 

h- 
< 
Z 
DC  DC 
LU  LU 
Z H 


CO  t 

£ O 

§! 

CL  CO 


o 

O) 

0) 

4-> 

to 

O 

4-» 

CO 

x: 


O) 

c 

c 

CO 


3 

O" 

CD 

CO 

CD 

4-> 

co 

o 

13 

C 

E' 

o 

O) 

CD 

4-* 

co 

o 

z 

< 

DC 

© 

£ 

o 

4-4 

X 

© 

k> 

a 

LU 

c 

< 


c 

<D 

£ 

oo 

d) 

> 

d 

T3 

c 

CO 

</) 

c 

_o 

w 

d 

cr 

o 

ca 


3 

T3 

■c 

o 

CL 

© 


CO 

y- 

CM 

CO 

CO 

q 

q 

■M- 

CO 

q 

Is- 

in 

q 

q 

■M- 

CD 

T- 

CD 

00 

00 

O 

q 

CO 

in 

Is- 

o 

o 

CO 

q 

CM 

q 

< 

CO 

P 

CO 

CO 

o 

CM 

cd 

CD 

cd 

CM 

d 

y-J 

y 

CM 

CM 

cd 

Is-" 

p 

CD 

P 

in 

in 

Cvi 

c\i 

CD 

CD 

T— 

3 

K 

in 

o 

Q 

2 

co 

Is- 

CO 

CD 

o 

00 

Is- 

CD 

y — 

CD 

y — 

r- 

T 

O 

CM 

CM 

CD 

CO 

o 

in 

00 

i — 

CD 

CD 

CD 

oo 

in 

q 

O 

o 

CD 

CD 

CO 

in 

q 

o 

CD 

un 

CM 

C0_ 

in 

CD 

in 

CD 

CD 

q 

LO 

in 

CM 

CD 

co 

o 

i— _ 

q 

CO 

O’ 

co_ 

o_ 

Is- 

CD 

z 

CC 

o 

cm' 

co" 

co' 

co' 

cm' 

CD 

cd" 

o' 

p 

oo" 

cm" 

in' 

o" 

co' 

co' 

cm' 

T-T 

cm' 

y— " 

co" 

co" 

oo' 

-r-* 

y-T 

cm' 

co' 

cd" 

cm' 

—1 

CL 

o 

CD 

CM 

CM 

vf 

CM 

■M- 

T— 

1 — 

co 

T- 

co 

T 

CM 

CM 

o 

T— 

<0 

CD 

in 

CM 

CO 

CD 

Is- 

00 

•M- 

q 

q 

CD 

CM 

q 

in 

cn 

CD 

q 

q 

CO 

o- 

CO 

o 

in 

00 

CD 

Q 

o 

y_I 

CO 

00 

P 

CO 

P 

CD 

CD 

3 

cd 

cvi 

cd 

P 

CD 

CM 

in 

in 

00 

cd 

CD 

3 

CD 

cd 

r-^ 

Is-" 

CD 

CM 

00 

CD 

o 

CD 

in 

CD 

o 

Is- 

CO 

00 

Is- 

T 

o 

^r 

in 

00 

LO 

co 

CD 

^r 

o 

00 

co 

Is- 

T— 

in 

CO 

CO 

CO 

CD 

CC 

CO 

CD 

o_ 

co_ 

•*— 

CD 

q 

o> 

CD 

CM 

CD 

q 

T— 

o 

00_ 

in 

OJ 

Is- 

CM 

CO 

T—_ 

q 

CM 

CD 

CO 

p 

in 

o 

q 

°0_ 

CL 

2 

cm" 

CC 

T_" 

co" 

in' 

cd" 

y— ' 

cm' 

cd" 

Is-' 

in' 

o' 

cd" 

y— ' 

in' 

Is-' 

co" 

cd" 

cd' 

cd' 

in' 

o' 

in" 

co' 

Is-' 

cd' 

cm" 

cd' 

cm' 

q 

’ 

co 

y 

y— 

00 

Is- 

CD 

Is- 

in 

CO 

00 

CD 

o 

CM 

in 

O 

1— 

CM 

-M- 

CM 

in 

T— 

co 

1 — 

CM 

•’Cf 

CO 

CO 

1 

CO 

CO 

h- 

1— 

"Cf 

00 

CO 

T— 

CM 

T— 

CM 

CO 

Is- 

T— 

CM 

o 

p 

1— 

y_ 

CM 

CD 

CO 

■M- 

in 

Is- 

CD 

CM 

CO 

00 

CM 

■o- 

o 

CD 

■M- 

in 

y_ 

■M- 

'cT 

CO 

00 

'CT 

CM 

CM 

■M- 

in 

z 

UJ 

z 

< 

i — 

CD 

CD 

CM 

CD 

CO 

T — 

CD 

CM 

T 

CD 

CO 

CO 

1 — 

CD 

CO 

O’ 

T— 

T 

LU 

LU 

UJ 

LU 

LU 

LU 

LU 

> GC 


Q 

UJ 

CM 

in 

q 

q 

00 

co 

■M- 

q 

q 

CO 

o 

O 

CD 

o 

O 

o 

CO 

o 

CO 

h- 

O 

q 

q 

T- 

o 

CM 

T- 

T~ 

CM 

s 

o 

CD 

CM 

c\i 

yU 

CD 

in 

y-J 

i^ 

P 

o 

d 

cd 

o 

o 

P 

CM 

o 

o 

P 

d 

c\i 

P 

CD 

o 

CD 

P 

P 

o 

cn 

CO 

CM 

00 

Is- 

in 

Is- 

CM 

co 

CD 

in 

CD 

CD 

oo 

co 

y— 

co 

CO 

LO 

CO 

CO 

Is- 

< 

i— 

o 

■M- 

CM 

CO 

co 

-M- 

t— 

in 

CD 

o_ 

CD 

q 

T- 

o 

T- 

CM_ 

CM 

CD 

■M" 

0 

z 

UJ 

o 

o 

cd" 

CM 

q 

cd" 

co" 

co" 

o' 

q 

cm' 

P 

cm' 

cm" 

P 

> 

i— 

UJ 

•M- 

o 

CO 

CM 

CD 

y_ 

y_ 

CM 

m 

CD 

y- 

Is- 

00 

CD 

o 

CM 

CM 

CO 

-M- 

in 

CD 

Is- 

00 

y— 

CD 

O 

CM 

CO 

Is- 

CC 

X 

CD 

CO 

CO 

1— 

co 

T 

1— 

CO 

y— 

y— 

y— 

CO 

y— 

y — 

y— 

CM 

y— 

CM 

CM 

CD 

co 

< 

—I 

Z 

< 

LU 

u_ 

CC 

Q 

UJ 

CM 

■M" 

in 

o 

q 

o 

o 

CO 

CM 

CO 

T- 

’3- 

in 

CM 

CO 

00 

q 

q 

in 

CM 

q 

Is- 

y- 

in 

Is- 

CD 

y- 

q 

in 

2 

y-! 

Is- 

d 

d 

in 

CD 

cd 

cd 

in 

CD 

cd 

P 

y-L 

p 

CD 

yU 

CD 

P 

CM 

CD 

CD 

p 

d 

P 

CD 

cd 

y-J 

yU 

in 

cd 

c n 

O 

CM 

CD 

Is- 

co 

oo 

CD 

CD 

CM 

o 

■M- 

00 

00 

00 

y— 

^r 

CD 

co 

CM 

o 

CM 

CM 

in 

CD 

CO 

y— 

CM 

< 

CC 

o 

co_ 

in 

q 

CD_ 

q 

o_ 

CM 

CM 

00 

CD 

q 

CM 

•in 

q 

q 

q 

o_ 

r- 

CD 

CD 

I- 

0 

< 

_l 

o 

o 

q 

q 

cm" 

in 

m* 

P 

P 

co' 

co' 

cm' 

cm' 

cm" 

P 

P 

P 

P 

p 

P 

Q 

LU 


IU  s> 

* 

< + 5 
0 O < 

LU  CC 
GC 
< 


cm  co  n-  in 


co  Is-  co  o>  o 

i—  r-  t—  r-  CM 


t-  cm  co  ^ in 
CM  CM  CM  CM  CM 


CO  N CO  O O 
CM  CM  CM  CM  CO 


CM 

O 

O 

CM 


Q 
UJ 

z « 

LU  y 
> C 
A m 

Q |_ 

LU  |- 

£E  < 

< CQ 

ill  Z 
co  s 

< i 

o g 

Z m 

B m 

3§ 

o g 

>■  9 

m < 

Cfi  , 

0 ~ 

z o 

li? 

LU  ^ P 

Ei: 

Z 0 UJ 


LU  < 3 

E <5  tt 


LU  o 


Q 

q 

q 

q 

CO 

CD 

in 

q 

CO 

CO 

CO 

T— 

T“ 

q 

rr 

CM 

CO 

OO 

CO 

r- 

oo 

CD 

CM 

CO 

o 

CO 

r- 

T— 

CM 

O 

Is- 

UJ 

i— 

cd 

cm" 

cvi 

cd 

in 

cd 

00 

p 

cd 

00 

P 

y-J 

cd 

CD 

T— 

o 

o 

CM 

cd 

cd 

P 

cd 

CD 

in 

cd 

r- 

00 

cd 

cd 

h- 

00 

in 

Is- 

r- 

CM 

CD 

co 

CO 

CM 

CM 

o 

00 

00 

o 

in 

CD 

CO 

O 

in 

in 

y 

CD 

h- 

T— 

CO 

00 

z 

q 

CM 

CD 

00 

CO 

m 

7~ 

Is- 

CM 

CD 

q 

CM 

I- 

o 

CO 

CO 

q 

in 

q 

q 

CM 

q 

i— ^ 

CD 

CD 

CD 

O) 

Is- 

CO 

^r 

cn 

LU 

2 

cd" 

P 

cd" 

cd" 

cd 

cm" 

o 

p 

in 

in 

cd" 

cd" 

cd" 

cd" 

cm" 

cm" 

cm" 

T— 

y— 

T~ 

T- 

T— 

p 

T- 

> 

co 

T- 

T** 

r- 

T- 

y— 

< 

+ 

o 

0 

D 

UJ 

o 

o 

T“ 

CC 

< 

3 

u_ 

cn 

cn 

-9 

0s 

-P 

0s 

0s 

o5 

sO 

0s 

£ 

-9 

0s 

s 

55 

55 

55 

55 

55 

55 

55 

55 

-9 

0s 

55 

55 

55 

-9 

0s 

55 

-9 

5s 

-9 

5s 

-9 

5s 

Is- 

q 

q 

•^r 

q 

CO 

CD 

■M- 

q 

o 

CD 

q 

q 

o 

o 

co 

CD 

CD 

CD 

CD 

CO 

q 

q 

co 

in 

q 

CD 

< 

cd 

CD 

P 

y-J 

o 

P 

in 

o 

cd 

cd 

T-I 

d 

cd 

T— * 

y— - 

c\i 

d 

cd 

cd 

co 

CM 

o 

cd 

p 

in 

00 

00 

P 

CM 

cd 

0 

o 

CD 

CD 

CD 

in 

-M- 

r- 

CD 

00 

CD 

CD 

CD 

Is- 

CO 

CD 

co 

CD 

CD 

CD 

CM 

CD 

in 

00 

CD 

oo 

o 

CO 


CO 


o 

> 

LU  < 
Q H 


< 
d g 
— z 
^ < 
cr  o 

< LU 

s I 
cc  o 

LU  < 
Z OL 
LU  < 


£ 3 
GC  LU 

8 d 

§P 

2 LU 

g fc 

E w 

LU  ^ 
Z 
LU  Z 
O LU 
Z 0. 


o 


> 3 
o LU 
CC 


CO 

< 

0 

§e 

< -j 

-i  >- 

p 

I LU 
O v 

P 

O OQ 


Q 
Q < 
I — ^ 
_l  < 

CO  ° 

^ z 
3 O 
y P 

g s 

£ Q 


h-  d Q 


x 

LU 
CO 
■ 3 

^ oc 


P o 


CO 
LU 

o 

oc 

3 
O 
_ CO 
LU  LU 

O cc 

CO  _J 
LU  < 
GC  LU 
O OC 


0 

5 

o 

Q. 

O 

o 

o 

0 

D 

T3 

tr 

o 

Q. 

0 


_W 

ra 

0 

> 

CO 

a 

o 

CD 

c 

co 

Q. 

E 

o 

o 

c 

0 

_c 

§ 

T3 

0 

'5 

cr 

0 

co 

c 

o 

3 

0 

O 


CM 

O 

o 

CM 

o 

LU 

2 <0 
m w 
> QC 
+ LU 
Q l— 
LU  |- 
OC  < 
< m 


ULJ 

2 S 


CO 


" < 

CO  , 

o ^ 

z ° 

^ LU  O 

g § cr, 

< ^ 3 

EC  EC  < 
UJ  ° ^ 
EC 


I .. 
Z U 111 

8 = ‘ 

Q 

ujll 

lE  ^ cc 


s*  < 

> Q 


CD 

If 

Is- 

05 

LD 

CO 

T~ 

CO 

00 

n 

o 

05 

05 

o 

ID 

c\i 

05 

d 

T— - 

CO 

o 

2 

if 

CO 

CD 

Is- 

00 

CD 

00 

CM 

00 

ID 

o 

o 

if 

If 

°l 

it 

if 

if 

o 

CO 

p 

r-- 

X 

cm' 

05" 

0. 

o 

T— 

05 

05 

oo 

00 

LD 

CO 

05 

o 

Q 

T-l 

CO 

CM 

ID 

T-I 

CO 

CM 

CD 

LD 

CD 

o 

■ 

if 

oo 

CO 

CO 

05 

00 

CO 

LD 

CO 

X 

CO 

05_ 

ID 

CO 

o>_ 

ID 

o_ 

CO_ 

Is- 

in 

o 

X 

1 

co" 

CD* 

i--’ 

Is-" 

C o“ 

c o" 

id" 

d 

id 

o' 

_l 

CM 

if 

CO 

CO 

o 

1— 

if 

CD 

if 

if 

l-» 

if 

Is- 

o 

00 

z 

LU 

Z 

< 

CD 

■j— 

co 

CO 

i — 

CO 

CM 

CO 

CM 

CM 

LU 

X 

X 

X 

X 

> 

X 

Q 

LU 

O 

T- 

o 

o 

CO 

o 

CO 

o 

it 

CO 

5 

o 

ID 

o 

o 

fd 

o 

o 

o 

00 

CD 

CM 

05 

o 

o 

00 

H 

o 

if 

CM 

t — 

CM 

Z 

o 

LU 

o 

> 

1— 

LU 

co 

CM 

it 

ID 

OO 

CD 

o 

Is- 

CM 

it 

£E 

CM 

00 

CM 

CM 

if 

CM 

CO 

CM 

ID 

CO 

< 

3 

Z 

< 

LU 

UL 

X 

Q 

UJ 

CO 

O 

00 

CM 

T- 

ID 

o 

1- 

Is- 

p 

s 

d 

o 

d 

d 

d 

d 

d 

’d 

CD 

3 

it 

CM 

00 

it 

CM 

CM 

Is- 

05 

X 

o 

if 

if 

if 

CO 

CM 

CO 

i — 

< 

o 

_l 

o 

X 

Q 

LU 

I- 

Z 

LU 

> 

n 

z 

CM 

CO 

it 

ID 

CO 

Is- 

00 

05 

o 

T 

D 

< 

00 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

ir 

UJ 

X 

X 

< 

3 

X 

Q 

CO 

y- 

00 

CM 

u; 

in 

CO 

T— 

T~ 

CM 

X 

o 

ID 

d 

d 

T— 

d 

id 

id 

LD 

00 

h- 

CM 

CM 

oo 

if 

CM 

CM 

00 

1^ 

Z 

. — . 

it 

it 

it 

CO 

co 

CO 

CO 

CM 

CM 

X 

> 

S 

+ 

o 

Q 

X 

o 

o 

1— 

X 

< 

3 

X 

<0 

CO 

55 

55 

55 

55 

55 

55 

-s 

5- 

55 

-o 

5- 

-o 

o- 

o 

CM 

if 

o 

LD 

LD 

LD 

o 

CO 

< 

z 

o 

CO 

00 

CM 

! 

ID 

d 

o 

P 

CO 

CD 

o 

Is- 

CM 

CM 

00 

05 

CD 

o 

X 

z 

X 

O 

O 

> 

o 

1- 

< 

X 

d 

CD 

O 

ti 

X 

X 

X 

X 

z 

>- 

z 

O 

o 

Z 

X 

o 

h- 

< 

X 

2 

z 

CD 

X 

X 

2 

3 

X 

d 

\- 

3 

< 

X 

O 

_i 

d 

Li 

O 

X 

X 

3 

CO 

Q_ 

o 

X 

o 

d 

O 

2 

X 

— 

Q 

> 

o 

X 

3 

X 

o 

h- 

o 

>- 

i — 

X 

2 

i — 

3 

> 

CO 

3 

o 

oc 

> 

CD 

X 

X 

3 

O 

d 

X 

X 

V) 

X 

CD 

< 

LU 

X 

> 

X 

x 

X 

X 

z 

z 

X 

X 

i — 
X 

Z 

1— 

O 

LU 

o 

X 

z 

3 

V 

X 

X 

z 

LU 

H 

< 

< 

1— 

X 

z 

1— 

z 

X 

< 

1— 

O 

X 

o 

z 

Z 

< 

CO 

z 

CO 

< 

o 

3 

X 

f- 

o 

3 

X 

3 

> 

o 

< 

z 

< 

< 

h- 

X 

< 

< 

o 

X 

X 

z 

X 

h- 

> 

X 

X 

X 

o 

CO 

X 

< 

> 

z 

X 

X 

CD 

z 

3 

X 

CD 

o 

O 05  00  CO  LO 

c\i  co  d d id 

CD  LO  05  CO  O 

^ CO  CM  Tf  i- 

io  id' 


cm 


CM 


i-  O O)  CD 

d CO  d CM  CO 

CM  O it  CO  CO 

h-_  0_  CM_  CM_  00_ 

T-"  cm"  T-"  -r-"  cm" 

CM 


co  it  05 

CM  CD  ID 
LU 


ID  O N O CO 

co  d o d cm 

CD  it  CO 

T-  CM  1- 


O it  Is-  O 
t-  CD  ID 
-r-  CM  CM 


t-  CM  CO  t ID 


CM  CO  00  O CM 

d ^ N CO  CD 

r-«  co  id  it  05 

CM  CM  CM  CM  r- 


O CO  N O)  CM 


3 o 


>-  . 
CD  O 
DC  Z 

z > 

x CD 


ID 

T- 

CO 

o 

If 

CD 

CO 

p 

CO 

00 

It 

05 

05 

CM 

00 

05 

T-I 

o 

CD 

o 

o 

CM 

CO 

ID 

CO 

CO 

O 

d 

CM 

T— 

05 

ID 

if 

T— 

CM 

T 

it 

o 

ID 

o_ 

ID 

00 

CM 

1— 

o 

CO 

d 

o 

i- 

cm' 

co" 

co" 

cm" 

LD 

CO 

ID 

It 

CD 

CO 

cq 

Is- 

in 

in 

o 

°9 

CM 

It 

o 

o 

CM 

00 

05 

00 

CM 

LD 

P 

■d 

p 

CM 

CM 

CO 

CO 

o 

Is- 

CD 

CD 

It 

00 

CD 

05 

Is- 

LD 

05 

O 

Is- 

o_ 

o_ 

O 

CO 

05_ 

CM 

Is- 

05 

CD 

CM 

05 

05 

cd" 

cm" 

if 

o" 

T-" 

Is-" 

co" 

T— " 

05 

co" 

T— “ 

co" 

CM 

1_ 

I” 

1“ 

if 

it  it  05  05 
CO  CO  CO  CM 
LU  LU 


CO  C5  O 05  if 
05  O O 05  d 
CO  CO 


O Is-  CD  05  CD 

CO  CO  05  ID  ID 

CM  05  00  CO  CO 


oo  05  o 

^ ^ ^ CD 


CD  N CD  CO  O 


05  CM  LD  CO  O 


Q 

LU 

• O £ 

o i=  I 


o 't  o o o 
o cm  d id  o 

CM  T- 


5^  5^  5^  5^  5^ 

O CO  CO  O O 


O Z 

5> 

LU  < 
X 2 
O i= 

X —I 

< 3 


z 

o 

< 

X 

o 

X 
X 

o 
o 
> 

CD 
X 
LU 

z 

LU  LU 

CD  5 

11 

O w 


if  i-  CO  if  if 

CD  CD  M-  CD  CD 

LU  LU  LU 


O CO  00  O O 

o d Tt  o o 


CD  00 
CM  P 


CD  N CO  05  O 
ID  ID  ID  ID  CO 


CO  *3-  05  CM  CO 

CM  CO  CO  d O 

i-  O 05  OO  00 


CO  O i-  LD 
CD  O P 05 


CO 

z 

O 

d t 


- o 5 

>•  X pj 

CD  H n 

£s< 

m co  z 

lu  S 9 


LU  qq 
Z 3 
LU  X 


z <0 
m y 
> cc 

+ in 

O f— 
UJ  H 

5 < 

< m 


LU 
CO  == 

< | 

o g 

^ 5 

§ UJ 

3§ 

d 5 

CO 

> 9 

m | 

0 ^ 

Z O 
* W o 

1 § D) 

< 5 3 
a;  a:  < 
uj  o ri 

E £7 

z O UJ 

UJ  rr  I- 

O > < 

O 1 Q 

d<i 

Li.  ^ CC 


< + 


r- 

00 

Is-; 

If) 

00 

CM 

to 

■'t 

in 

CM 

p 

rr 

o 

T~ 

p 

CO 

00 

o 

p 

T- 

T- 

CO 

d 

d 

d 

05 

T-S 

CM 

rr 

CM 

id 

d 

d 

CM 

o 

d 

d 

d 

d 

d 

d 

T— 

05 

Q 

CM 

Is- 

00 

CM 

CM 

rr 

■M" 

CO 

o 

Is- 

to 

CM 

in 

CM 

T 

rT 

CO 

O 

o 

C0_ 

LO 

in 

T“. 

■»— 

p 

o_ 

CC 

o 

1 — 

1 — 

cm' 

cm' 

1— 

CL 

o 

1— 

00 

Is- 

p 

Is- 

Is- 

CO 

o 

p 

CO 

p 

cq 

05 

CO 

p 

o 

p 

p 

a 

cd 

00 

cd 

T— 

o 

d 

cd 

7-J 

rr 

d 

d 

CO 

d 

c\i 

T-S 

rT 

05 

d 

o 

o 

CO 

00 

CO 

If) 

CO 

co 

T — 

rr 

in 

Is- 

to 

to 

T— 

rT 

Is- 

o 

00 

CD 

m 

co 

cc 

CO 

p 

CO 

00 

CO 

p 

r-i 

rr 

in 

o_ 

CM_ 

CO 

co_ 

1— _ 

CO 

CM 

1— 

p 

rr 

rr 

in 

CL 

2 

co' 

co' 

cm' 

O)' 

O)' 

rr 

T— “ 

co' 

d 

T-" 

cm' 

cm" 

T— ' 

T- * 

u 

T_ 

to 

o 

1— 

rr 

rT 

rr 

Is- 

to 

o 

rr 

rr 

rr 

rr 

rr 

00 

00 

rr 

o 

CO 

rT 

rT 

—r 

CO 

to 

CD 

co 

co 

CO 

CO 

CO 

CD 

to 

to 

to 

co 

CO 

rT 

rT 

to 

rT 

rr 

rr 

to 

LU 

< 

LU 

LU 

UJ 

LU 

LU 

LU 

LU 

LU 

UJ 

LU 

LU 

> 

DC 

a 

UJ 

o 

o 

o 

o 

05 

CM 

to 

■M" 

o 

o 

o 

o 

o 

Is- 

CM 

05 

o 

O 

CD 

CO 

o 

5 

o 

o 

o 

d 

o 

T— ' 

rT 

CM 

o 

o 

o 

o 

o 

o 

CO 

o 

d 

d 

d 

o 

CM 

rr 

h- 

o 

z 

o 

UJ 

o 

> 

T— 

UJ 

o 

CO 

rr 

to 

rT 

CM 

CM 

Is- 

00 

05 

in 

CO 

T— 

O 

rr 

00 

CM 

CM 

CM 

T_ 

cc 

LO 

IT) 

If) 

in 

in 

to 

00 

00 

in 

m 

in 

to 

to 

00 

Is- 

Is- 

to 

00 

00 

00 

Is— 

< 

_l 

z 

< 

LU 

LU 

LU 

LU 

LU 

Li. 

DC 

Q 

UJ 

05 

00 

CM 

Is- 

T- 

p 

o 

o 

p 

T- 

00 

T- 

o 

CM 

05 

o 

00 

O 

o 

o 

CO 

2 

d 

d 

05 

d 

cd 

d 

o 

d 

d 

CM 

d 

o 

o 

d 

T-J 

d 

o 

d 

o 

d 

Is- 

Is- 

CO 

CO 

CO 

CM 

CO 

CO 

CO 

CM 

CM 

cc 

o 

< 

o 

-I 

o 

Li- 

C- 

es 

UJ 

h- 

z 

UJ 

> 

X 

z 

CM 

CO 

rr 

in 

to 

Is- 

00 

05 

o 

CM 

CO 

rr 

in 

to 

Is- 

co 

05 

o 

o 

< 

s 

to 

to 

to 

to 

to 

<o 

to 

CO 

Is- 

Is- 

r» 

Is- 

Is- 

Is- 

h- 

i^ 

Is- 

00 

« 

UJ 

oc 

cr 

< 

_l 

LL 

Q 

05 

00 

CM 

Is- 

© 

in 

p 

in 

T— 

cq 

r- 

o 

05 

i- 

05 

CO 

o 

to 

to 

CO 

UJ 

d 

d 

05 

00 

05 

d 

CM 

Is-' 

d 

CM 

iri 

o 

o 

o 

d 

co 

d 

d 

d 

d 

h- 

Is- 

Is- 

(O 

to 

rr 

rr 

CO 

CO 

CO 

CM 

CM 

T— 

T— 

z 

to^ 

UJ 

> 

2 

+ 

o 

o 

UJ 

o 

o 

DC 

— ■- 

< 

_l 

LL 

CO 

CO 

0s 

0s 

0s 

«£ 

vP 

0s 

-8 

0s 

-8 

0s 

-p 

0s 

--8 

0s 

•sO 

0s 

-8 

0s 

-8 

0s 

-P 

0s 

-p 

0s 

£ 

Is- 

o 

co 

CM 

00 

CO 

o 

o 

o 

p 

00 

CO 

o 

CM 

P 

to 

o 

o 

o 

05 

05 

< 

z 

LO 

o 

d 

cd 

d 

d 

o 

o 

o 

d 

d 

o 

T-S 

rr 

cd 

o 

o 

o 

cd 

cd 

o 

o 

o 

05 

00 

CM 

05 

05 

to 

05 

05 

CO 

to 

T— 

co 

00 

CL 

X 

CO 

cc 

LU 

z 

1- 

o 

d 

h- 

u 

cc 

< 

OL 

LU 

< 

>- 

1- 

o 

CD 

d 

< 

cc 

>- 

■ 

1— 

z 

LU 

z 

Q 

□ 

u 

< 

z 

< 

t 

z 

o 

LU 

a. 

2 

o 

o 

d 

ti 

d 

1- 

_J 

z 

o 

CL 

cc 

o 

o 

Q 

LU 

h- 

_J 

d 

ti 

CO 

LU 

o 

cc 

3 

o 

d 

h- 

_l 

>* 

o 

Cl 

t3 

3 
LU 
1 

3 

LU 

o 

cc 

h- 

LU 

Q_ 

o 

h- 

< 

cc 

o 

_J 

CO 

LU 

o 

DC 

3 

o 

d 

t 

CO 

d 

h- 

z 

o 

h- 

< 

DC 

< 

Q 

< 

Z 

< 

o 

d 

z 

> 

CD 

CC 

d 

d 

h- 

d 

z 

X 

CD 

d 

CO 

< 

CD 

CO 

H 

>- 

CO 

LU 

o 

DC 

3 

o 

CO 

CO 

cc 

o 

a. 

CO 

< 

_l 

O 

CO 

LU 

z 

_i 

CC 

UJ 

Z 

LU 

1— 

CO 

LU 

LU 

o 

cc 

3 

o 

CO 

LU 

< 

DC 

o 

u 

CL 

X 

0 

cc 

LU 

z 

LU 

LU 

o 

cc 

3 

o 

CO 

UJ 

DC 

LU 

cc 

o 

o 

LU 

z 

LU 

CO 

CO 

cc 

ti 

CL 

CL 

< 

h- 

cc 

LU 

CD 

UJ 

z 

o 

1 — 
LU 

_l 

LU 

cc 

z 

o 

1 — 

0 

oQ 

u 

o 

< 

1- 

cc 

LU 

CD 

—1 

CL 

DC 

O 

O 

CO 

Q_ 

_l 

_J 

X 

CL 

z 

LU 

z 

o 

1 — 

CO 

LU 

X 

3 

h- 

< 

h- 

DC 

LU 

CD 

3 

_i 

O 

LU 

CD 

< 

h- 

d 

CO 

LU 

o 

CO 

cc 

LU 

CD 

z 

< 

< 

O 

3 

Z 

< 

£ 

UJ 

3 

DC 

1— 

cc 

LU 

3 

DC 

o 

<c 

z 

o 

CM 

CD 

o 

_l 

LU 

05 

z 

o 

o 

o 

DC 

1- 

CD 

o 

1 — 

o 

_J 

CD 

m 

O 

o 

o 

> 

CM 

< 

1 i ! 

s 

< 

CO 

LU 

DC 

o 

DC 

CO 

< 

cc 

DC 

5 

rT 

CC 

z 

> 

O 

> 

UJ 

o 

CL 

LU 

< 

LL 

o 

cc 

< 

DC 

I 

3 

< 

3 

o 

LU 

< 

Is- 

cc 

a 

od 

* 

UJ 

h- 

z 

cc 

z 

Q_ 

CD 

LL 

CO 

CD 

N 

a> 

UJ 

o 

CC 

Z 

00 

CL 

< 

h- 

1-;  p 
LO  00 
O Is- 

00  T- 


O 00  LO 
d rr  d 


h-  r--  Is-  r- 


co  p cd 
dod 


N (O  it  O 


o rr  o rr 
o in  o co 
a>  t- 


O Q 


CO 

LU 

a o 

b5 

CO  O 
< CO 
CD  uj 

*5  F 


T-  O p W P 

Ovi  CO  T—  T-  -r- 


't  O 05  CM  CM 


Is-  Is- 
Is-  T- 
CO  CO 


O CO  CO 

^ T- 

CM  Is- 


m co  in  cm  cm 


Is-  CM  CM  CM  CM 

N 00  CO  00  00 

LU  LU  LU  LU 


CO  O O O O 

o o d o o 


r-  CO  in  CM  CM 
CM  i—  t—  i—  i— 


o o o o o 
o o o o o 


CL 

3 

O 
cc 
0 
n w 

H LU 

? o 
>-  * 
o 2 

DC  o 

LU  CO 

z llj 

UJ  DC 
U_  UJ 
CL  O 

< z 


S3 

S ° 

9 

CL  | — 
CC  LU 

O 0- 

o CO 

>-  Q 
0 CL 
DC  < 
UJ  cc 


^ < 
2 DC 
LU  CD 


E 

CO 

CD 

> 

ds 

T3 

c 

ca 

(/) 

c 

o 

w 

d 

cr 

o 

ca 


FIELD  CENTRE  RANKINGS  BY  SOLUTION  GAS  FLARED+VENTED  - 2002 
WASNWRIGHT  CRUDE  OIL  AND  CRUDE  BITUMEN  BATTERIES 

RUN  DATE  : 11 -Aug-03 


y- 

in 

o 

in 

r-~ 

■'cf 

CD 

CO 

O 

CO 

© 

T- 

© 

o 

O 

-r- 

© 

h~ 

o 

© 

© 

o 

O 

© 

co 

o 

y— 

o 

d 

o 

o 

h-i 

© 

in 

T— 

hL 

ao 

■M- 

© 

C\j 

o 

y-^- 

© 

o 

o 

Q 

S 

© 

'Ct- 

T— 

o 

CO 

CM 

co 

h- 

•m- 

CO 

r- 

© 

O 

o 

CO 

CO 

CO 

CM 

T~ 

in 

Is- 

o_ 

rr 

X 

o 

cm" 

T— " 

a. 

o 

© 

T— 

© 

CO 

cq 

00 

© 

co 

in 

7 

CO 

1 

o 

1 

o 

© 

© 

q 

h~ 

o 

© 

in 

o 

CM 

© 

Q 

d 

© 

o 

© 

CO 

00 

CO 

y-^ 

© 

00 

o 

■M- 

© 

o 

cd 

00 

in 

© 

T— 

o 

in 

CO 

■M- 

■M- 

00 

r- 

i — 

CO 

CO 

CO 

CM 

rt 

© 

1— 

■M- 

T 

© 

o 

© 

© 

CM 

X 

CO 

CM 

o 

CM 

T~ 

T— 

■m- 

CM 

h- 

co_ 

o_ 

© 

© 

CO 

© 

T— 

r- 

X 

cm' 

h-‘ 

-r-~ 

-M- 

cm" 

©" 

_J 

‘r_ 

CM 

o 

©" 

1— 

D- 

CO 

1 

O 

-M- 

"M" 

CM 

CO 

■M" 

-M- 

■M- 

•M- 

■M- 

•M- 

-M- 

■M- 

■M- 

"7 

in 

m 

CO 

CD 

CD 

CD 

CD 

CD 

CO 

CO 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

UJ 

< 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

> x 


Q cn 

w Lil  2 

< 

O iu  o 
> C, 


•“  o 
o 


Q 

CO  w 

< 5 
o < 


C/5  > * 


z 
Q < 

LU  DC 

a: 

< 


LU 

W > 
< + 
o Q 
UJ 
CC 
< 


(/)  co 
< 2 
a o 
o 


^ in  o 
odd 


CM  CM  00  CM  CD 

00  CO  N CO  N 

111  LU  LU 


o o cd  o in 

o o o o o 


i—  cm  co  ^ in 
0 010  0)0 


o in  in 

■r^  o o 


o 

•m- 

o 

o 

o 

o 

© 

r- 

o 

o 

o 

© 

d 

o 

o 

cd 

© 

o 

o 

© 

© 

co 

© 

o 

o 

Q_ 

CC  Q 

< 
0 


o ^ 

Z 3 
W j °3 
O -I 
dc  n 


c/d 


c/d 


§1 

gd 

LU  CC 
CL  I— 
LU 

< °- 
E S2 

LL  CO 
LU  < 
C/D  O 


O ^ O O 

o o o o o 


O CM  CM  CM  CM 

GO  00  CO  CO  00 

LU  LU  LU  LU 


■M-  O O O O 

o o o o o 


ID  N 00 

o o o 


UJ  UJ 


"sr  ^ ^ © o 
o o o o o 


< 

a 

< 

z 

< 

o 

LL 

< 

CL 

o 

a 


0 

c n _ 

1 i 

5 LU 
DC  X 
LU  h- 
C/D  X 

< o 

X z 


< LU 

ag 

ol 

cc  s 

X 


C/D  ^ 

LU  LU  d 
-I  X Q 
Q LU  U 
Z X O 
LU  < O 


O O O O O 

o o o o o 


CM  CM  CM  CM  CM 

co  00  CO  00  CO 

LU  LJJ  LU  LU  LU 


o o o o o 
d o o o o 


o o o o o 

© © © © © 

Ul  UJ  UJ  UJ  UJ 


o o o o o 
o o o o o 


o o o o o 
o o d o o 
o o o o o 


t a H 


O X 
cc  X 

LU  < 
C/D  > 

< d 

X < 
LL  X 


o o o o o 
o o o o o 


CM  CM  CM  CM  CM 

00  00  00  00  00 

LU  LU  LU  LU  LU 


o o o o o 
o o o o o 


o o o o o 

o o o o o 

LU  LU  LU  LU  LU 


o o o o o 
© o o © o 


o o o q o 
o o o o o 
o o o o o 


c n 

LU 

lu  q o 

g m cc 

itD 

=>  s o 

O □ w 

C/D  v LU 
LU  £ DC 

g a 

^ LU  O 
m 2 O 

> u £ 

x O * 

a o O 


o o o 

odd 


CM  CM  CM 
00  00  00 
LU  LU  LU 


o o o 

odd 


© © © 
© © © 
UJ  UJ  UJ 


o o o 
odd 


o o o 
odd 
o o o 


c 

CC 

ro 

3 

cr 

a; 

co 

0) 

ca 

o 

'S 

c 

E4 

o 

o> 

0) 

■»-« 

cc 

o 


< 

cc 

0 

£ 

o 

■*-> 

X 

0 

J- 

CL 

LU 

C 

< 


ia 

Q_ 

E 

o 

o 

c 

0 

-C 


] 


I 

I 

I 


1 

I 

1 

I 

1 


